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PREFACE
In 1986, the Strategic Air Command started to re-emphasize the

capability to deliver non-nuclear munitions. The conventional role of the
command has a proud history, starting with the devastation created by
Eighth and Fifteenth Air Force B-17s and B-24s during World War I! had a
decisive impact on the termination of the European conflict. Similarly,
the Korean War was an extremely short but effective offensive attack which
eliminated the limited industrial capability of North Korea. Although
after Korea the bombers grew into a primary element of the nuclear TRIAD,
the conventional role was never totally abandoned.

Most members of today's Air Force probably best remember the use C;
strategic conventional aircraft in Vietnam. In the late 60s, the surprise
and lethality of the B-52D ARC LIGHT strikes in South Vietnam came tc
epitomize US airpower. Later, the ferocity of the 1972 Christmas omzIng
offensive (LINEBACKER II) emphasized the potential of the heavy bomber to
concentrate force in a short period to achieve national politicai goals.
After Vietnam, with few exceptions, conventional operations we-e not
viewed as a primary mission and command capabilities declined becau;se or
resource scarcity and urgent modernization requirements for nuclear
forces.

The need for a conventional pro~ection capability re-suraced w-t"
the return to military operations such as Grenada, Libya, and Leba7-n as
instruments of national policy. This need was further reinforceo >y tte
growing realization that reducing nuclear arms could ma..e conventicral
conflict more likely. The capabilities of the long range ocmner 4eree -11

no other aircraft available and offered'the further advantage nf _-

fully developed assets that could be used on short notice.

In Europe, and especially in the Central Region, NATO creetec A
airpower employment concept which relies on their snort ranget
forces to achieve the objective. Although very capable forces, tactica:
aircraft have substantially different characteristics from strata;::
airpower. Properly incorporating long range bombers into NATO to procuLce
the maximum combat results is a challenge for both. Workinq -onn - -
achieve a common objective does not necessarily have tc mea'; O-r.tr % -

the same airspace. This paper provides background research sn,pport'rg
enhancing the present concept by a combined tactical and st-ategi a'tt
which capitalizes on each force's unique features.

Examining the history of strategic airpower employment, tV elementas
emerge which are common with NATO's present requirements: The hinyv tc
disrupt transportation networks at long range and the ability to destroy n For
the war sustaining capacity of an enemy. The strategic aerospace 06
offensive and deep interdiction proposed in this paper is one option wric' gir
should not be casually discarded as an outmoded concept. The .arsaw =ract
has significant vulnerabilities which can be exploited by long range
airpower to increase deterrence in the European theater.

The paper is sponsored by the Center for Aerospace Docgtrino,
Research, ano Education. Parts of the mater:al may be incorporatec in "on/
the Joint Flag Office-s' Warfighting Corse. AvtiLi1ity fodes

it- j Avail ana/or
Dist Speial.
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EXECUTIVE SUMMARY
Part of our College mission is distribution of A
the students' problem solving products to

,1t1 DOD sponsors and other interested agencies

to enhance insight into contemporary,
defense related issues. While the College has
accepted this product as meeting academic
requirements for graduation, the views and

7 opinions expressed or implied are solely
those of the author and should not be
construed as carrying official sanction.

"insights into tomorrow"
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AUTHOR(S) MAJOR ARCH L. MOBERLY., USAF

TITLE STRATEGIC OFFENSI"E AIRFOWEF: THE ROLE OF THE LNG ,:F iT" (D- E

I. PURPOSE: To analyze Soviet vulnerabilities to strategio si;:we- _--
determine i, there are credible reasons to employ conventional Io %
aircraft beyond the present NATrO atsac: philosophy.

I. PROBLEM: The creation of a purely ccnventioral ong ,
which has significant combat power provide s an r .. r ........ !-T-_ - -

capabilities. Where NATO can best employ this alpiower is u- -

The nomoer's *irepower is unquestioned an it -we , ,- ---------
would help resolve continL.ing NATF -i s :n mz-i, 17z,-
attac L or the advancing Pact forces. On the
tremendouts range which it sacrizi-es Iy" stayi- i- e- - .m
arena. Combining range and payload could te of+ Va' lUe tet- a
directed at important targets ma,'imizing the ccm ,ineo t --;,,T, o ., ]

strategic forces and contributing directly to winning a 'short o &-o

Ill. DISCUSSION. Presently NATO has only two military t ,,,es: = r
or win. The current employment strategy which seet s to eroe d.ard~ r,-r
and delay their entry into battle is giver very A;t chance :.; ac-: ,
either objective. A credible long range bomber employme-,t plEn,271 e peno

conventional alternatives to hold down the .risl: 0 nuclear war. At te sa-e
time, deep interdiction can contribute to front line sL(cce=s ; ,
significant disruption and delay in the rear areas. The - ,__-_

Soviet numeric superiority in NATO is to male tne leaders et a dr -t
uncertain of the stUcess of military action and very rt.in that wca"tai,

viii



CONTINUED

bring devastation to key sectors of their economy.

IV. FINDINGS AND CONCLUSIONS: Deterring the Soviet Union from aggression
requires holding their most valuable possession, the motherland, at risk.

Planning to fight a short-duration war is fighting on Soviet terms.
Prolonging the Warsaw Pact advance increases the friction throughout the
Soviet war machine. They equate loss of tempo with certain !css of te

initiative. Soviet procedures demand a ContinuoIUs -iow of !ogiacs c
the USSR to sustain the offensive.

The Soviet economy was built for output, not prz, tecticn. !Cc-, . . tz.

critical systems main components are in the western USSRF. :. tn rance : t
B-52s and advanced bombers. The target s .ste.s. g a y -r nsia _ c F, o a .4

very large facilities. The most important systems are power, rai tansport
and basic industries (oil and steel). Successful attacks CaF re4 acs oCC_:tc :
to a level considered economically non-productive.

Attacking deep targets causes the enemy to srw nro'r'r,

defenses, and retain people and supplies to serv'e as a repa:r force.
on maJor faci-lities should be measured in months or years, not , -
recovery from the priority attack could tab 2-5 years 7'7- -
facilities might te tnrecoverable in less tan 1C years.

aPriority targets require 60C sorties for e ective oi=,--o.
Adding second priority :nstaliat:ons increases sori=- , -__t 1 .11

2.700 sorties needed to cover all targets. Comparing te.... -ns
last great strategic air offensive, each B-52 can de.I,ve t-he s-
effective weapons as about 20 B-17s. At A 4 7, sustained lss rar, "_t _ s sT

the observed attrition in air combat), 1 5 (_) - _o.,-r _
priority 2 targets in just 15 missions, pro%.iding a '1ign- m?-,-rC a
to balance the short-durAtion 3c-:Ac scenari.

The USSR has significant vulnerati3it ies  h7 e 7,-_

long-range bombers. These vuwnerabii t:ea '1 i c-
conentrate more o4 their industry in the 4e=-n pctir 0._ r

deep interdiction battle .an swiftly spread damage ',' a 'jd e Sz

disrupting reserve movement and the logistics fiow to. heip r r -;:- _,
offensive. To accomplish this mission, attacbing aircra±t ,
armed to minimize the risk of penetrating Soviet airspace, .ncluding r.r,
active defensive weapons and standoff precision orcnance.

V. RECOMMENDATION: NATO should prepare to use conventional cmders i7 an
early deep attack against key Soviet power and rail targets, 4 o!!owed -1-1
attacks on the high value basic industries and the key secondary i - t-ac
systems. Plans to attacb. deeply should be accompanied by plam= t -
bomber self-protection measures. T o achieve ma, imum Sece rec, : - -

must 'now tha. conflict places their homeland in Iimed1 tR convent_:n l
danger.
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STRATEGIC OFFENSIVE AIRPOWER:

The Role of the Long Range Bomber

Employing large numbers of heavy bombers in conventional combat presents
new, dynamic force that should dramatically expand European theater warfighting
concepts and decrease the likelihood of armed conflict between NATO ano t te
Warsaw Pact. The possibility of a non-nuclear long range attack force receiveC
widespread public attention in September 1987, when General Chai-
(Commander-in-Chief, Strategic Air Command (CINCSAC), proposeo .cnver=-:on oi
all 15C) B-52G aircraft to purely conventional roles :1 THI a7n-o,_,nce-ent
followed an earlier interview with 4ir Porce 1agazine, i wh.ch the SA _
ChIef of Staff/Plans outlined initiatives to modify tEe remaining nq E -52-, 5
FB-1I, and the 272 Bl/2 (Steaith advanced bombers -or ootn . '=r ah
conventional operations (76:1).

The unique combat strengths of these aircrfft represen a _
addition to current non-nuclear forces. As former CINC_.C, ee -4
noted., "Long range air provides a heavy payl oal, all weathe, ..... c - 7

firepower delivery capability that no other US weapon s,,stem ca mtc-
Specifically, each B-52 can deliver 51 weapons ci.e, i' on _rcn
about 4 times an -111 load and q times that of an F-16) anvwnere in te -
act inclucing almost all the European portion o+ t-e S igre

14:7). This new long range conventional capability needs a, equa'l, u- c.'e
employment concept that e-xtends beyono present theater a:rpo,.Jer -n
ensure cne ma-:imum combined effect of both strategic and t-_a
degrading Warsaw Fact combat potential.

A most traditional alternative employment concept ecls _ee-
the heartland of the USSR, ear A'In a N TC conflict, in a coni~ec
aerospace offensive/deep interdiction campaign. The first s 'tlm *f n ne p:+e-
outlines reasons to modify the present air employment co ce _-

enhanced air campaign obiectives supporting the Theater ..om-acr s
deterrence or coroat success. The ne-t section idc e,! t'Ifies a' t e e =-.-

location of vital target systems within tne western So.i _t , -
vulnerable to todays weapons and the proposed ",ponrv o4 +, .
final section e" amines force employment ta-ctcrs sucr as req2reccae-.
and the impact of enemy defenses arc projects tne =,ze arc cu.r:--
potential air campaign as well as the enemy's prospects for recne .
this analysis shows that available strateqic ccnvertional fores car ac e.e

important theater-level objectives through attac:.s on a l.,te, aret---
that is beyond the consistent operational radius of presert
tactical aircraft.

RATICNALE FOR CHANGE

Employing strategic airpower beyond current tactical aircraft z_.paci1i:-es
can raise the cost of hostilities for the Soviet Union an'v tre -r,.-
benefits of aggression end help restore the initiative to ;i.er,olv _,-=es. -_

long as deterrence remains ,N A7,'s primary goal (12:!7-21), the alliance shoui,
present the Warsaw Fact with the most difficult cCimoat prooi rn pc ssi2e.1

-mz'

.,*.1(*f '. .. , . - ..... .t .. -£. 2 g° 2 2 ¢-.-.. ,.. , ,' -,,.-.- ' 
%

.",%,..-., %,%.
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consistently optimizing its air employment policy to incorporate new
capabilities, NATO achieves the best defense and the best air campaign should
deterrence fail. As Gen Gulio Douhet, one of the original proponents o
strategic airpower, advised his countrymen ". . . how shall we defend
ourselves? My answer has always been by attacking" (45:1). In this spirit,
the addition of 15) long range bombers (and perhaps some of the other dual-role
aircraft) into the NATO conflict offers the opportunity to supplement existing
short range air attacks and thereby make conventional deterrence more credibie.

The most compelling reason to project strategic airpower as deeply as
possible into the USSR is to threaten the Warsaw Pact's highest value and most
important targets. Raising the cost of conventional attack without invoking
immediate nuclear response increases the deterrent value of NATO's rno-nuciear
military presence. According to former Secretary of Defense Weinoerger. Soviet
leaders will be "more careful in deciding on aggression if they piace a wice
range of their assets at risk. . . . [Tio offset the enemy sa tac ,
counterattack] should be launched against territory or assets that are o an
importance to him comparable to the one's he is attackinn:' 44:4). The scope
and vulnerability of such high value target systems are discussed in the se':.nc
portion of this analysis.

In comparison, the present conventional airiground empiomenz rrnc- -

not look for long range deterrence. Instead this concept firs s limi-ed
air superiority, and then proposes to thwart the enemy's avanc,' n, .-;nce0.,
and attriting his second echelon forces (29:28). In fact. tnis a-triion
tactic is given little ch-ance of halting tne nar:t advance, and thus er '_ges
eventual escalation to nuclear war, NATO's ultimate measure of deterrence. rC-

example, General Chain Suggested that "only 7 to 10 days would elapse
they INATO] would be overrun" (14:7). in 1985, the commanoe- ot Secon -_
Tactical Air Forces (2ATAF) Air Marshall Sir Patrick Hine was on li

more optimistic, "I do not see how an all-out conventional war coL:d a
beyond -4 weeks" (29:25).

Unfortunately, Soviet theater campaign desires matc, tnse fer
estimates of a short duration conventional war very well. The Soviet'= 7rcec-:
(from World War IT experience) that tne "high-speec ns=-, op t
necessary to quickly defeat NATO would prcduces times fewer ca= ..
1.5 times fewer tank losses than slower advances 16: 7l. =he~e 4 -
larger forces are deployed in echeloned waves (79:45-55) to ach:e,-e
penetration of NAIO's defense in the first few days of the war" (l1:.. '.L

Pact attacks are successful, former Defense %inister, 1arsnai! Us-' -_' -

they would "hope to win without the use of nLclear wea:ons" (17"7). w-'.r,
as projected by one of the Secretary of Defense's senio- Soviet anal'/ _s, i;
".confronted with a NATO decision to conauct a [retaliator'!] mass=

* strike, it should de expected that the Soviets would attempt a nre-e,' -
nuclear strike of their own" (17:3). If its capa~iiities are f-tlly e',P1o1-ec.
the range of strategic conventional airpower provides the opportun , to
counter the Soviet desires with an intermediate alternative to
response.

Another reason to augment the current employment concept is that uS,ng
the heavy bomber force at extended range provides alternative att act:s w n
significantly complicate both the Warsaw Pact offensive p1anning ana ce ense
problem. Present conventional tactics apply alliance air strength agair s _

enemy ground strength (12:24-28). Using strategic airpower like is tactc.

N % "1 1



counterpart to directly attack advancing Soviet force concentrations or front
logistics would be consistent with the current philosophy. While NATO controls
3525 offensive aircraft (40:92), most of them are incapable of sustained
operations beyond the Eastern European states of the Warsaw Pact ai.e.. a
combat radius under 600 nautical miles (NM) (40:78)). Within these range
constraints, facing the threat presented by larger Warsaw Fact forces, NATO
evolved a follow-on forces attack providing maximum tactical airpower supporT
to the corps commander. Attempting to control the second echelon unit
reinforcements and logistics flow, this support concentrates airpower in a deep
attack zone which only ranges from 80 to 160 NM beyond the battle area (12:22).
Although, 150 B-52Gs will add only 4% to the overall numbers of NATO offensive
aircraft, the bomber's heavy payload, capacity for large area destruction, and
all-weather capability are attractive additions for the outnumbered forces in
NATO (28:39).

While the emphasis on the immediate battle may be valid or tactical
airpower, it should be resisted when adding aircraft with the potential- of
heavy bombers. In comparison to the -li1's advertised 6010 NM r-adius, the _F-5:2
can fly 4300 NM (40:36) including 1000 NM at low level (14:7'. Using the
bombers exclusively in the immediate rear areas of the enemy forces oerpetl:es

the limited scope of conventional conflict and the focus on grounc support via
"massive firepower" seen in Vietnam (11:48). Yet as Secretary 4ezn~ercer
noted, to better deter a European war the conflict must be planned and f+cugnr

on a much wider battlefield. This is easier for a commander to acceot ha~n tc
practice for "when faced with an offensive that is either progressing .jel or
seems on the verge of doing so. The tendency is to throw' ever nn I o is-
the. ground movement and to stop. . . interdiction opera:icns unti!. -ts
emergency is over. This tendency, although natural, may Oe teaciy..
Cbecause the enemy2. will realize the advantages accruing to tnefense."
(47:102). Instead of B-52s responding directly to the enemy s aVanes., '-R
commander should employ strategic airpower as a first counteratt;act i
the enemy's vulnerable points and degrade hostile force movement a- -he
maximum distance from the battlefield.

At the same time, snackling strategic airpower to an tac:ica -e:
encompassing iess than 10% of its total capability eliminates sir:l:c;-t a-m
problems such as dispersed defenses to cover a wide area and tre Zea
when moving strategic logistics. Albert Speer, Hitler's rina'., _
leader, -eported that the deep attac-s of 4 11ec long range
Germany 1-,):j0C anti-tank guns (used as AAA;, over ore-tnrd of o0 ....
electronics and optics industries, and a million men oeilcaac t- 1- C
defense (41:127). In addition, he also tola post-war lnvestnga.cr - -
75% disruption of Germany's internal transportation networV was a tey *=rrY

degrading logistic resupply and unit transfers between critical sect. c. :-

fronts (15:14).

The combination of extended threat and tactical aircraft's normqi rpnce
limitations, puts the theater commander in a situation analogous t he idian
warrior locked in hand-to-hand combat with a grizzly bear. Focuse On the
massive claws and teeth of the bear, the warrior finds his k.nife doesr', qvite
have the reach, nor does he have the opportunity, to attac! tie bear's hear-
and vital organs. The best he can accomplish is to wound t e bee?'s legs=_
paws and hope that eventually the animal will tire of the cornron-tkt:. e
can acquire a lance, the warrior can more ef-ectivei; de;end nimse 4 ard 9,t

the bear escape to confront him another day, or he can attacu ro rei-iti.2.v

A..



remove the threat. Similarly, strategic aircraft range extends the NATO
commander's options. Theater experts recognize "the importance of imposing
delays on the movement of enemy reinforcing units westwards would be crucial to
the management of the land battle in Central Europe" (29:76). The critical
question is how deeply in the reinforcing structure to concentrate the effort.
Tactical aircraft can take part of the task, focusing on the Pact front 4orces,
but strategic airpower can get to the "heart" of the matter, providing alstant
interdiction which "has the capability of producing the most decisive o'utccmes
affecting the whole theater" (47:70).

Hence a final reason to aggressively employ strategic airpower is to
quickly disrupt the resupply effort and help the NATO commander take tne
initiative from the Warsaw Pact. The central theme of Soviet combat--the
offense is founded on the desire to protect their country as +ar from he
homeland as possible. This desire grows from the devastation creal_=_d oy
invasion and counterattack across Soviet terrizory in the Great PAtri o -
The preplanned and structured nature of their comba-t is both a streng-2 ir
centralized unit control and a weakness in reacting to cisruptons. The
Soviets acknowledge that they must maintain control o; tre battle to :a
successful. "[T]he fear of losing the initiative is present in a91 Soviet
doctrinal activity" (24:111). One of the critical factors underlying this P.ar
is that "without continuous logistic support the offensive must be Elowed down"
(24:89). As noted earlier, for the Soviets, lost speed t-anslate - Os~ <y
into casualties and material losses. So "if the tempo is reducec or thei
of sequential activities are delayed, the plan is endangered anc te So.ie-_s
could be placed in a position of reacting to the enemy's initiative" -).

Most Soviet supplies in the Western Theater of Operations (T:D' are -Ct

stored in the forward area. Despite large overall reserves., even -he -os-
generous sources credit Soviet front line divisions with only a.
logistic supply (2:vii). If they have not been 8nnihi~latec in tne a-e,

these units depend on higher headquarters' initiatives to provioe s .

They lac'k sufficient organic transport to lift the daily logisic ,
necessary to sustain the offensive (39:77). Exact counts vary s_;,i1Fi*anty ori
the level of supplies advanced to the initial army and second ecnelor a
the first front, but 0 days is a common figure (26:4',. This is t -
princ:pal tactical air employment. if thee _ s a re .. e I i
echelon fronts and strategic reserve stockpiles nold the rema:-g -

supply in the rear areas. Hence the majority c- thli es7imate - 'n, I _c 7 a
of supplies and 9 million tons of FOL a-e reserved uncer cent_ ' c 77P
TVD staff in areas on the frinqes of tactical airnower :i'0'- n ac r-
"the buIL of Soviet ground forces and their logistic support a,.e ts .ine
the Soviet Union, distances of some Qc0 kilometers £500 NMI" I( 2. ',.

USSR western military districts serve as a logistic sanctuary as well as t:-e
staging ground for the final echelon of 56 divisions of strategir reser,_es -r-,
the entire western USSR (40:8). This depth and volume of supply stron;±gl
suggests not only that the Soviets are prepared to fight in a prolonged
conventional conflict but also that NATO should prepare alternative air attacLs
to counter this effort.

Keeping the supplies and men flowing to the front lines is a cr-_icai e
complex activity for the Soviets. To minimize the stress on operational plans.
uninterrupted supply is the responsibility of rear services and is a
factor assumed by the forward commanders. Basic Soviet logist-c -octie
states, "Considerable stress is placeo on long term planning anc cm preperjrg
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the plan of the rear. . . . [because] Organization of the rear and material
technical supply has decisive significance for the success cf the offensive"
(19:57). To satisfy this doctrine, the system continually operates at the
maximum levels and is very vulnerable to the unknown factors of war whin
Clausewitz summarized as friction. Speaking of the overall logistic proolem,
the 2ATAF senior army liaison officer stated, "Even if we did nothing 3t all to
interfere with their movement, it would be a colossal problem to move sucn a
large force up to the battle area. Air attacks. coulo cause enormous
chaos" (29:29). NATO should generate intense friction by attacking all parts
of this logistics system. Tactical airpower concentrates on tne forward
sectors of the system. If permitted, strategic airpower is the only
conventional force which can attack the logistic foundation and ado anotner
layer of distress and interruption to the TVD commander's plans. Presently,
within the border areas of the USSR, the. Soviets can act with relati.e freedom
because tactical air power limitations create a zone which paralleis ot.er
politically generated safe havens of recent conflicts.

The sanctuaries of the Yalu in Kc:rea and the border areas of Nortn Vietnam
substantially detracted from overall combat Success (19:50), anc resu' teo: 17n
increased friendly casualties. These no-strike zones were creat=d because of a
political decision based on fear of conflict escalation ,23:59,67; E6:s. As
long as NATO permits the Warsaw Fact to have sanctuaries where attacY is
neither feasible nor permitted, the results of forward area ioglstcs
interdiction could be equally unsatisfactory. In acdition to opera-t::na.
limits of aircraft range, similar escalation arguments citing Soviet ozsess:on
with the protection of the "Rodina" (motheriand) and potential oer-reacc:on
are used when proposing NATO limit the scope of war to eastern Europe (4::76.
Such arguments reinforce the "buffer" status of the Eastern European nat!ons
and work most ef'ectiveiy to allow the reinforcing Soviet commanders to-se.ec:
the best alternative (i.e., least damaged) route to the front across zcIar- ;r
Czechoslovakia.

The emphasis on second echelon attac-s represents tne ceepesE reis:-ADM"

penetration of large numbers of NATO tactical air forces. Yet what Lr-e cc-e
in the short term should not mask what should be done to defeat the erem.r
Modifications to accentuate the capabilities of strategic airpooer Lst e
accompanied by the will to use it effectively. Previous A~r =orceei
would not differentiate between the deep attack on targets o- ic -a:
value and those of more immediate tactical :nterest. As one ot tne ar~ e -s
of World War Ii's European bomber ofMesives, Major Ger.erai Hacood -I anse_ ,
observed "There seems little 1ielihood that NAT) could sucpor- a
offensive on the ground until the Soviet infrastructure is substan ta -

paralyzed" (15:7). Similarly, General Momeyer synopsized the totali:ty
range war in that "the first and basic element of any interdiction rnpain
must be the destruction of the enemy's sources of production. The
next step involves cutting the ememy's lines of supply" 27:50).

However, recommending a deep interdiction campaign in the tact:cal

environment often evokes negative memories of recent attempts to fuliy "isolate

the battlefield" with airpower. When defined purely as a method to totally cut
off supplies to the enemy's front line forces, interdiction dit not wcr, in
Italy, Korea, or Vietnam (28:72). In each of these cases. the goa- was
incompatible with the static or low intensity nature of tne conflict. The
operations in both France and Italy in 1944 show that interdiction wcIs best
when the enemy is pressed to generate maximum use of his forward supplies
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(43:70), and when the goal is to restrict hostile mobility and disrupt

operations (32:1).

On the other hand, strategic offensive campaigns that persuade the enemy

to cease hostilities have been much more successful. For example, atter World

War II the US Strategic Bombing Survey (USSBS) rated the full scale Combined
Bomber Offensive from October 1944 to March 1945 as a decisive element in

allied victory (15:14). More recently, and in a time span more compatible with

the suggested limits of European operations, the December 1972 Operation

LINEBACKER II provided a relevant example for successful short-term air

operations. This campaign was "a savage. . . air battle. . . . The idea was
to apply extreme pressure to the very heart of the war making machine. The 11-

day air interdiction campaign against North Vietnam will go Cown in history as

a testimonial to the efficiency of air power. . . the way it snouli -e used.

* as an instrument of national power" (2:61-2).

Beyond the operational level, the guidance of Sun TZL! proviies a strategic:

perspective on the essence of European theater conflict. In Chapter a ote
Art of War, Sun Tzu advised that one should first attack< the enemy's s Pe,

then his allies, and azterwards engage his forces. Pursuing tness picr __:es,
one should attack "where he is unprepared, appearing where one is nc e-pectec"

in order to unbalance the enemy's general and "force him to react to

the created situation" (1:10).

The essence of Soviet military thought indicates the place whic- is mcs
important to their strategy, and where the attack is least expected, i. n-E

Soviet homeland. Soviet doctrine is focused ftrward on the offensive ee,

the enemy occupied and deny any opportunity to attack the motherland. Eve7 ac,

the Soviets have also devoted considerable resourceS to producing a large
defensive network which is formidable but not im.penetrable. The Ryal
Force's DCS for Operations and Intelligence, Air Vice Marsna' a
out that the USSR must tailor its defenses, selecting the princis ae
routes and key targets for protection. "Defending the circum+erercs c t-e

Soviet Union against a 760 degree threat would probaoiy ne oeyor dhe t-erce
of even their inflated defense budget" (41:120). At the same time, non
homeland attack is unexpected because NATO has generally spoken orl,' C. ; ri e
offensive goals sucn as the restoration of the Inter-German ore 1

(12:2). The alliance's lack of support to Eastern Europe n 
and 1968 (Czechoslovakia) reinforces the viability and legitimacy of hr e 2_-z

states as a protective factor. However, this strategy of _ er

offense can be circumvented by determination, preparation., and 7he *irec,.me

and mobility provided by strategic conventional aircraft.

in the same fashion, the Warsaw Pact alliance lacks cchesin an: is

subject to significant operational problems that complicate Scviet p:a.ning.
Important reservations about the combat reliability of their allies (24:1i8

always accompany the USSR's postulated control of all combat activities. "The
Warsaw Pact remains an instrument of Soviet hegemony. . . . assum(ing) tlat in
wartime the Northern Tier armies [of Poland, Germany, and Czechoslcvakia] would

be combined with Soviet forces at the army level in joint Fronts sutordiratec

directly to the Soviet High Command [TVD" (20:146). Yet, in the past _0 years
the Soviets have strained Pact relationships by invasions or the treat

force against all their Warsaw Pact allies e-cept Bulgaria and East 3=rmA'v,
One of the few reasons that Poland was not invaded in '1qE-81 was its uriq:e

system of "defense of national territory" (2.:145) that emphasizes the
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individual heritage of that nation. The Soviets always remember the lessons of
the Great Patriotic War which include Polish heroism during the German-russian
invasion of 1939.

Overall, the USSR must contend with potentially hostile and unp-ecictabie
allies. "The Czechoslovak experience demonstrated how quic:ly. . na:ional
sentiments can re-emerge in an East European officer corps" (20:!47. At the
same time, while modernized Non-Soviet Warsaw Pact forces are not trusted 'o
operate autonomously, "coalition warfare would evidently Ie difficult and
create a number of vulnerabilities. The [Soviet] strategy postulates close
multilateral coordination in the evident absence of integrated commanc ano
control and logistics systems and on a scale that has never beer eie~cised"
(20:148). Hence the Soviets have limited conventional options oecause only a
'lightning war' strategy permits them to rely so heavily on East Europezr.
military forces" while restricting the options o the Past ELUopear pc;]i-ce4
leadership (20:148). Aggressive operations into the Soviet nomeian3 -ricn
disrupt the essential smooth flow of Warsaw Pact operat:on ant p---1 cle
hostilities (12:17) can provide alternatives to the East European ailis.

In summary, NATO has a serious proolem ot conv/en~iona± c-tense. The
primary mission of the alliance is to deter war, but tne "main threat 1: ,ea-e
is the offensive potential of the large ant steadily increasirg zo.v- et n,
Warsaw Pact conventional capabilities in Europe" (1': The 1',;Ke
Security Study on Strengthening Convenc1onal Deter-enc2 in e -criiec
that the principal alternative to this growing conventional imoalance :s
potential resort to nuclear retaliation rather than to a!lcw an alliance ceeac
(12:-_2). This study recommended that NATO upgrade its de4ense trroug7 ",ew

concepts and modes of operation" 12.: 4) designed" to "enhance oe....n. .
creating capabilities which magnify the uncertainties in the minds "
leaders as to whether their strategy will work" (12: 1 . The rece -

S large numbers of long range bombers offers tne opportunit tc _ op

conventional battle directly into those areas of hignes: Sov~s.

Air doctrine in Air Force Manual !-I, lie its grounc ccr:e
Manual 100-5 (AirLand Battle), stresses success ty teei:ng :he iFi ai e anc
striking deeply at critical targets before tney can impact te bat
sustain enemy war making capaoilities (7:1-2-). With the r e: ,
firepower offered by the extended range and payload of straeg: t,:ces, ts
NATO theater commander can more ef'ectiely deter 6arsaw Pc a a sl: 7
quickly taking the European war directly into the Soviet horela-d tc - t
high-replacement value targets at risp. ;t t-e same, ne re :a-
interdiction attacks to maximize delays in critical iocisrics, ci-t
strategic third echelon reserve forces, and cause the JSSR to oi _ert ,qr
resources into homeland defense.

TARGET SYSTEMS

The target systems which support the twin objectives of ceterrnrce --
success in warfighting must meet several basic criteria to acnieve tose
objectives within a credible time span. First, most of the targets in eacr-
system must be concentrated within range of the strategic forces. Seconc, the
target systems should consist of a relatively small numter 0 - v ar.e
installations or complexes to permit rapid cov'erage. Thirc, these +ac:zies
must be vulnerable to the weapons carried and proposed ;or convencia .
Finally, the targets selected should represent critical inustrles a-c lc;sti:

S .'. . % .\. '...



links for which there are either few or no acceptable alternatives. Together,
these criteria represent the optimum concentration of effort and damage
potential within a given part of the national wartime economy of the USFS.

The relative value of the target systems to the Soviet leadership is
highly dependent on the attack scenario. Few targets ex;ist wnlch JoLUd

overcome or deter their plans for a deliberate conquest of Europe. But tr~e
likelihood of a planned attack is relatively low so long 9s the Warsaw P'act
forces continue not to possess the required hign correlation of +orces to
initiate an unprovoked offensive (30:56; 12:Part 1). On the other hand.
accidental or miscalculated conflict is still possible (24:Ch 2-:.). Regardless
of the circumstances, once commited to combat the Warsaw Fact will e'xplo:t
every advantage and continue hostilities until the cost outweighs an., gain..
The strategic air offensive represents the quickest conventional me:-oc tc
increase this cost of conflict. To gain the attention of the Sov:et leacs-s,
wide range of target types and locations must be struck rap.dly ano wirn s2c-
force that production is halted until extensive and cost' v p rs r
completed. The prospect of years of recovery, billions of capital in.es:_e, -

rubles turned into rubble (and the further prospect o+ additional tilions -c
repairs). plus the loss of goods until tuli production .,S rsst- C . i

powerful peace incentive when compared to possi_ ly imited groL, :. in
Western Europe.

Past air attacks on industrializeo countries provide an impcr-Aenc g;:L
for measuring the scope of the effort within the Soviet Union.
General Hansell observed:

Our only experience in convention al weapon strategic air arfa-e
against a powerful industrialized enemy was in World War iU .
land] extrapolation of World War II e-perience is cangerous. u _

it is the oniy experience we have and the basic ta-get CIy, 7emS nave
not changed appreciably. Today, modern incustrializeo nations zre
even more dependent for their war ma ::ing support anc the a
of the economic functions of state upon great interoeperce- _ a,:;
often comple! systems.... These target systems 3re :
vulnerable to destruction by conventional airborne oeapors=
accurately delivered against well selected targets. t15:4)

Unfortunately the immense size of tn e Soviet Uracn, cm, pieQ .- i: T-ei' -

superpower status, and their tremendous miIitary capeznilit, is b_-_ 7.
and misleading. An analysis of open source technical iitera-L.re so=.s -
overall Soviet capabilities which developed during the ocs_-Worl , j-a
recovery period produced a series of target systems createc r e_:nOrri
efficiency, not wartime survivability i.e., nigger is better). :- orcer C_
value to the national economy, and hence any attacting force. tne 10-U-
categories of most critical targets are:

1. Power Production/Transmission: The Thermal, Atomic, arc Hvcro
production capacity concentrated in facilities of over 100 me-awatts
production, and a few key transformer stations located along t-e niPnest
voltage grid transmission lines inside the UISSR and conrectirn. to Eastsrn
Europe.

2 Transportation Facilities: The important rairoac mars-A. r snrns



along the few vital double track/electrified rail lines connecting the European
USSR with the front lines, plus key yards joining the industrial facilities of
the Ukraine with the Urals and the central industria! areas. Additionai
targets are specific ports and airfields with high potential ;or alternative
support to the Western and Southwestern TYD attac ::s. Bridges enn pipeline
compressor stations are also crucial but should be added only wnen precision
guided ordnance becomes widely available.

.. Primary Industry: The largest and most productive iron and steel

mills and coke ovens concentrated principally in the Don River Basin kDonbass)
of the Ukraine. At the same time, the largest oil refiner:es located in the
European USSR which create fuel and form the raw materials for petrocnemical
industries.

4. Secondary !ndustries and 4ssemniy ;Arili I C: 7he :ares
petrochemical, neavy equipment production, machine buid:rQ, an:
repair/recovery industries in the western USSR..

NOTE: Other key systems and functions which warrant further st'' anc
prioritization when appropriate precision ordnance is available i:cn_ ce: e-.
highway bridges in the western military districts: communications relay
centers; tactical command and control faciiit:es; and speci:i smel "
intensely valuable industries such as automated data systems prO: CZLI .
Additionally, only classified documents can provice aopropriate spec1ic :r-osr
descriptions, exact numbers of the individual facilities, and the maocr ?-neo
forces targets such as Pencer and Backfire bases. Allowance for refinererts in
the target base due to these high priority installations must be considerec in
evaluating the application of force over the Cur ation of the oroposec campaign.

Each one 6f these target systems is currently concentrated in te -.r: a
USSR, and the growth prospects pro~ect further corcentration in these *-os

(47:Ch 7-8). To conservatively estimate the ability to cover rs tl a.i-n'
within a given system, the maxim um range of consioeration was l&mi s io a-,
area west and south of the line (shown on Figure 1) tnat encompasses
'irov, huybyshev and continues to the Caspian Sea. The e Ciusion of , " .
Peninsula and the north plains areas does not eliminate any ey7 taoes-s.
Additional important facilities (especially some of t-e Iarge pias In
Ural complex) could be covered oy extraordinary meas ...s atta :- r-7
the pole, or by expanding the war into tne car -q-st eitls :ttac -s = - -e
Pacific. Such attacks would adcitionaliy serve to :eep 'ovet caensi-e_ or-? s
in the Far Eastern and Central Asian districts from oeirig 110fe to e

confrontation. These special missions would a dd only a small percensrage to 1--e
total target system coverage because 80%, of the industry in the USSR is west o4
the Ural mountains (47:24).

Three vital factors shape the USSR economy. First, there is almost no
surge capacity in any system. Since the mid-1970s (before tne recovery ori,'es
after the Great Patriotic War), all these facilities have been wor :in ± nIr
maximum possible output to achieve the five-year plan goals. Tremencous
sustained growth was demanded by the State and generally achieved by the
factories (54:14.)-"0). The cost of achieving those plans is tne absence of
unused capacity. The only commonly available method to increase or replace
lost production is to expand into a new plant or divert proouction from so.me
other part of the system (96:29; 50.95). Thus Soviet detense industries srare
42% of civilian facilities so that the civilian factor.! can serve as
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alternative production lines (91:309). Second, the rate of growth for the
entire system declined dramatically in the late !970s and early 1980s as
production facilities aged and the labor force grew smaller (51:_24; 54:14Z;
64:16). The return on capital investment reached a point where the costs ot
producing some items grew twice as fast as the growth in production 151:179).
Finally, construction and repair takes substantially longer in the USSR than in
the West because of weather, supply policies, and the bureaucracy. :n toe
early 19 80s, US/UK chemical industrialists reported that facilities whicn would
be in operation in 18 months in Europe were still not fully producing after 4
years, in spite of the highest national priority to implement
imported technology (91:211).

The following list summarizes the specific target types within each major
system, their inherent vulnerabilities, and any special attack considerations.
These systems are listed in a descending priority order with the sets civ:cvo
into estimates of primary and secondary target requirements.

1. Electric Power (40-72 targets; i.e.. 40 primary and 72 total targets).
Electric power is the single most important element for an industrializ_
nation; its' "center of gravity" (9:14). Unlike ores or other raw ma:erials,
Albert Speer, observed that electricity is either used or lost. "rower is toe
only resource that carnot be stoclpiled" (15:14). The failure to snacP tne
power production was the key deficiency in the Allies' oomo:ng campaign egains:
Germany (34:20. The chief electrical design engineer reported to :ne USS_
that "the war would have beer finished two years sooner if your oombers hac
concentrated on toe bombing of our power plants" (15:16).

a. General System. In 1184, toe USSR produced 1584 billion biiowatt "Ours
Mbn Nwh) of electricity -which equals aOout 6(/% of Uniteo States orcc.cijar
(51:19,205). The system consists of an east ano a west gri= netwcr, ,
112:--) which are not effectively 2oined oecause of tne long distances :etweso
their primary generating plants (47:189).

The two grids draw on significantly different sources & poe -

European regions of the USSR rely heavily on large thermal stanic-s, o VEa
hydroelectric facilities, and are constructing substantiai a-cmic c i
(59:Cn 6; 47:183). On the other hand, the Central Asia anc E0zer:a ;cE -

stations are founded on massive hydroelectric cams an a!-the-xi71 cci,
generating plants like Ekibastuz and Kansk-Acnins: which have capacities c! 0-t
million kwh and up to 22 generators (59:196).

These latest Siberian hydro and coal projects illustrate the :ime req'
to build or recover major power facilities. Soviet hydroelectric pro-e:v ia-e

10-15 years to complete (59:178). Similarly, after the years to f:niwr tne
main buildings, the nuclear and thermal powe- plants take from two to five more
years to install each generator and bring it up to full production and
integration with the grid (58:77).

Overall the two central power grids provide 84% of the power usec in tne
Soviet Union. An additional 14% of generated power is created by non-system
combined heat and power plants which serve the largest factories, ano
refineries (70:58).

-b. Vulnerabilities. The European grid lacks signiiicant reserve
generating capacity to cover peak load periods (58:69) or for tnat matter
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significant losses to bomb damage. For example, the Moscow area is estimated
to constantly run at 98% of capacity while the average 4JS system uses only 62%
(58:69). The lack of available reserve power causes frequent losses in some
areas as resources are shifted between consumers. In 1'84, Sor:y ob1ast
reported over 7000 outages (51:204). To compensate for these shortfalls, the
USSR has spent 15 years (with little progress), trying to develop 1100 to 15k..(
kilovolt long transmission lines to transfer the abundant Siloerian power
reserves (47:109). Another vulnerability is the lack:: of reOundant transte-
links between the regions of the western Soviet Union. Onl , two high tension
lines join the Baltic with the Ukraine, and a single link connects Moscow to
Leningrad (59:196; 112:--). At the same time! the Soviets connect their energy
production in the Ukraine to the East European "Mir" (friendship) powe- networl:
with a single 750 kv link at Uzhgorod near Czechoslovakia (112:--; 59:1%6.

A third critical problem for the Soviets is system corcro: anc
responsiveness during a crisis. Monitoring instruments are u,,:ceptaD-Y poor
(91:225) but problems develop at a speed (as little as one nai se7oric! t.,tir
demands an automated control system to maintain plant output from t'le mullt:pe
generators I a system termed analogous to automotive cruise rcnro7)
Finally, many European USSR powerplants were converted fror coal to *_il -- c
natural gas to ease the burden on the railroads. The volume cf _oal u.sea as
fuel dropped from 66/. to 22% over the 196 5 -75 period (4 7 :i64. -herefo_,re t--.=e
facilities are now critically dependent on the few ma.;or pipelines f :h
Caucasus and Sineria (112:--; 47:170).

The most important vulnerability for an attac er is anyi power systn S
innerent sensitivity to blast and fragment damage. The UESS found t or-
two rahdom collateral hits were sufficient to knock out or sin:t:can-lv re e
power* output during wartime for six months to one year (5:2=. ' :-
sensitivity comes from the high precision demanded ey tnre_ mc r-,, . r
e.ample, large generators can ta :.e eight hours spinning 1'p t.O - . -.E
stopping (58:35), and their turbines operate t(O<,-degree water :,-K
(59:163). Similarly, most transformers require oil immersion to
properly (63:3). Puncture the case and this vital coolin oi i r q .

c. Targets. In the western USSR the primary targets are tre , -

hydro, and 7 atomic power plants whose i roiv i ai ou1rO LI_ n Ic- - , =s:
1'W00 megawatts each (11:- 190 -. SimuI t-aneous, -
stations in the grid should be destroyed. qhe seconrer, targets in ,ns r
are the 22 additional power plants which have :.C10I0C mSga7Iat- aD: r
112:--). The importance of the power nrlUstry w_rants at I- --c,

targets as a first priority. Together they comprise over 5 ' f toa s
generating capacity, and 83% of the capacity west of th e ..
Attach:ing the power system has an immediate e+;ect on logistics -_ae-e, t-e
production capacity of the war sustaining industrial base, a c rep-eaent
first warning to the Soviet leadership of the cost of continuing the atte=C•

d. Imact of Atomic Power Station Attacks. The Soviet Union , s I"
operational nuclear generating stations with 41 reactors either crl-lire or
under construction (67:14). Nine of these facilities are in the EL-Dpeen d
(47:186). As a high value target, Atomic power plants represent some o+ the
most expensive construction in the world. Each plant costs 12--,- illon or
roughly $1 billion per reactor) to build and requires yes'rs to ccmp'e
(67:19; 60:37). The USFR is increasing the importance _- nLUcQeer .nNe 5
part of the total energy program (100:358). Premier Fy:htov _rcec to tne
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1986 Party Congress that by 1990 these facilities would generate 2Y. of Soviet
power needs, about twice their present contribution (52:81).

Atomic power plants pose a special attaci problem in wartime vwnich
international conventions have incorporated into the Laws of Armed Cone'!t.
The primary concern is that, like dams, these facilities represent the possible
release of uncontrolled and indiscriminate massive force. !n 1;77, a.n
additional protocol (Article 56) was added to the 1949 Geneva Conve-tioes -o
specify the prohibitions and conditions for attac-ing these targets ,O:ll-
120). The protocol permits attacks only when the power output directly serves
key military facilities involved in the war effort (67:11q). D,_rinc e all-out
NATO-Pact confrontation, as a major sector of the western power grid, these
nuclear generating stations meet the support criteria. The-,, will prc'-:e ;cwe
to national command and control elements. active forces staging ;n .ea-c
bases, nobilizing reserve units, the electri: -ai!cads moving -, 7

the structure cf Soviet industry supporting the war effort.

Direct attac s on some of the stations could damage e -, rs .rc
circulating system needed to prevent nu.clear acclerts. "e ce- iin-
graphite moderated react_:rs (LGSM ) such as C.,enco_ o n ... ...
protection of the douole rein~orced- onc-ete containme-t s-_U E -
with the pressurized water reactors 'TWR) -he -. - so-er
facilities are effective alterrate aimpoints to eiimi _e .- ,e- _-,'_- _  

-_

release of nuclear material is desired. However, si rpl pro'i -

these facilities will not guarantee the absence of a crisis as ';ce-
depleted in the rest of the system. After al!, the Che-nobyl di--ete e i  -e
result of improper!/ testing for the real wartime poS_=i~t'it; z .. ..-- e
system power ano the back-'p generators reeoed to circ.late cooiinC. .EAer ,-
fail (bi):3.').

In Destruction o' N,cleer Facilities i .,art.'e, T- vmr =: rr;-
in addition to cost and lost power producticn otner reasons tc * t-
on nuclear plants "P':-ii,. First, the CCSt _ c- a nL.-lea accioe- s -
enormous. TASS reported via the Associated - ess in Pecriary I=-
bill for the Chernooyi incident is now esti,,atei. _ A till rvze. -- -

these serious disasters can divert hostile reso-,rces, zriti-ea --av -
tie attention o; the leadership from the war e;4 rrc, es~ecaa. - . .
is perceived as an accidental outgrowt'- of a peli _ el-: :c--
P!:-is the disruption in the area arOLnpte can -- e p z+
provided to the war by local military facilities, and -i:.er - -

through the Cownwind area ,67:2_.7. inaiiy, -- (Y r ei 3.e - --- -
reactors directly at risk provides a counter t-reat or t.e safe,
German nuclear power stations located in the ior-aro oatte area.

2. Transportation Systems (7Q-109 targets, "The lines ot co4 n -Lt :-
are essential lifelines for Soviet forces" (I2:o). With-n these Ls, t=
railroad is the essential transport system of the Soviet jnior. '- -

e, tensive government campaigns to reduce the load, the railroaos still c
80% of the traffic (70:200). in 1980 the rail system moved 7,o0 m.ilicn
tons of freight a total of 641 billion ton kilometers 51:321). Clmpre:
with the US, the USSR has half the tracL: mileage end carries bOC'. more ;reiq-
(derived from 78:--, 51:--". Other forms of xiovemet vm em. e-- c a;c'i
transport, pipelines, and waterways each have specific speciai:zec ues.
the heart of the system is te electrifiec dil trOc' ,aila's nc: e
principal industrial centers of the country. Twc-tnir!ds o tne entire a-
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system load is carried by these links which comprise only _) % of the system

(94:29). In short, certain sections of the USSR railroads are :he most hea'iiy
used lines in the world (70:201).

a. Rail System (70-80 targets).

-.) General. The Soviets operate a modern rail system which is the
equal of any network in the world. The main components of this rai.! sstem
are the equipment, tracks and facilities, and the operating env:rormenr. The
primary engines are modern electric traction and diesel locomotives which te
system adds at the rate of 400 electric and 1200 diesels units per yeAr
(52:87). At the same time the Soviets produce 72,000 ra i1cars eacn year
(94:53). The traffic density, system size and heavy emphasis on mairm,_M. w-age

(51:21-_24; 47:T77-7Z12; 77:--; B2:--) indicates that tne over&l: s.s. r
approximates the 25,00C locomotives and 1.2 million cars +cunt i !te '_1.
system (7S:54i-591). Most of these cars are open top cul- carriers, ;*i -a-s,
and bo':cars 88: 120 because rthe principa cagoes -emair' :ce, crc
construction materials, timber, and ;rain (70:2 n.W. Specia :zec
transport and container handling units (whicl would be o To . c- -

military) are not widely available.ut are L ,% c- c'ren -''' . -- -

production (-78:50Q.

The location and density of tracts re~lects the So' e-
industry support. Figures 2 and 7 show the principal -al es i t = ..
USSR (111:--). The major concentrations c4 critical e ect-:C ars ...

Ukraine, serving the Krivoy Rog iron fields, the Don Basin coa -' -e
numerous heavy industries associated with the USSR's "argosr. r nr

:ron and steel plants. From the Ukraine pr .nc-pa i i-,es -un -c--t 7 t.e
central industrial areas. In contrast, the Baltic 3nc ?-lcrjss.ar E=re.s ?-
very few heavy rail lines. Similarly the support facli::es ac-r -
reflect modern improvements such as automatic 2ioC( si7nai:--Q __--.
sw:tching in most of the classification yards (7:52").

In comparison, Soviet operating procedures are uniq,_ e. . c- -

USSR have operated on a "war-time surge footing since the .. 7
maNi Mum o!tput within a slowly growing system C76: 2'. T 1ee0 s
goals, the railroad system developed a u-iql'e series c- E - e-2 :c- -

asserts their dominance over almost all inL'Stril sc:-rS '.:J
their US counterparts, the Soviet r3i.lro. chv. e * e-'e:--'mc 2. :P-2 : s,
customer service wnich ailows herm to d:ct7ar the !r-c' r.. : z -r-=--m-- ==
of trains. Cars sit in tne marsnalling i'ards un.i the ri 1cisc:c -r :e:-:e
sufficient cargo is destined for one direction cc arar:;.1_1Z - - -

(88: 106).

The Soviets' have tne world's longest average overail nise=rce --

per load, almost 1400 v.ilometers (77:76). but still move goods at
rapid pace. On average, each freight car will be loacec eve-, ,.- 2.
(85:38). in comparison, during the same period the :rencn to._E? da,'-s ant r-e
British 10 (88:111). This turnaround time for freight cars is acnievec Ar_ tE

expense of the customer. Locomot:ves switch trains eve-y 70f m d e
average car travels less than 450 'rm per day (70:201', but wren it arr, es,
the customer may have less than 24 hours to unload and -e'oad tne car
Overall, 4011 of turnaround tme is spent in the 'var io,,s ~r=na Iin g A
classification yards on the way to the destination.
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2.) Vulnerabilities. The western USSR sectors of tne rail system nave
very few natural choepoints or oostacles. Witn precision ordnance, .re iong;
Dnepr, Dnesta, and Volga b-idges would offer criticai points. The last tiie
these bridges were destroyed, the Russians too t:wo /ears t o -e :, otic tem
(77:5). Otherwise, tne oiggest natural hazard to train movement is t-.e inte
weather wren +rozen cargoes can increase manual unloaoing Dy 50 times -
The most important vulnerabilities are man-mace and have resULtec ;--- t-e
emphasis on ma:imur, Use ot the electric rail i:nes.

First, beyond the catenary (overhead wires), the electric trac -.

from the nearby secondary track in very important details. The eiec1trC -'4.rz
pull the greatest loads (up to 4000 tons per traini and require te no_=.-o -:
rails (75 kg per meter (150 lb/yd) or F75) (84:9). The ad:ace-t ae_-2
route are generally constructed of lighter F'5 or R50 ra.is arc :-''t -.-

same weight without extensive maintenance or traC fmLelL, ?
Transferring to the ron-electric route no: only means cari, -
traction Iccomot.ves, -_t also refnrnm:ing I-, r als ntc ss 1-- -rI-S
the average European train wrnicn is abcut 100 tots) 2:72.

Second.. t _ouule trac electric r ire I a c ut - -n-c- -r c -.

one complete line to Poland and one to Czeci=ovalkio a (;7gure 21. 7- -- 2

electrified link from Leningrad to VilinIus intersects the _7 =

double-tracy lateral line connecting 'Kaiingrad on the Baltic it -

and Odessa on the Black Sea. 4ence. t _e figures s - . - -

alternative routes are single track non-electriiiec lines.

.Third, any traffic moving between the Warsaw Fact: anc t-.e..... L _
because the rail gauges aren't the same. uargo and passengers .

reloaded onto another set of cars; or specializec cranes ar _ -
lift the cars and replace their wheel boges. W.th the s e e-

process, this requires l0-15i mi ec_:i per Car 8 : : C'._._.. . -:zrthe-,c-re_ r ,; -. =-. .
transloading ;acilities is small. Along t-.e entire oorcer t - --

transioadir, g areas, only 10 of which loin the 5' wi

transloadi ng areas are significant cho epoi n-. an co -- - .
'rarsnailing yards wrere the lines servirg e s R areas iir e:. .

vov, Barancvichi ard Vi, 1 n 1 U ar z rt3. . res z.zr.
western militar districts.

Finally, .h e an _ on eectr..c t or -_ -*:- :-'r---

heavy traffic ma,:es the system very vuI-erabie to the pc- er ;-L._ a--: . -:
Sov1et rail system rnaws power d c, r, the regi- - --,I

secondary source of electricity (8:4>. Lcss ot power me- - - . -

sidings, and main lines will have to e re iesae ccr:- -

process because the automatic signali ng e-,;2i ment will 1e r, DerZ ..

.) Tarrets. The key rail targets ?-e the 1T tnown transioa:i-g -,_- -

15 additional classification yards alcng t-e double trac., *eectr: avs--
feed support directly into the .. Ds (Figure 2. Seconday target= -e
further from the border at intersections where multiple trs._ trc+:.

* transferred to the less capable single tracL section. This !aye-ec ;p-

degrades the logistics handling by creatinq more damaoec ;aciiliIes e:
enemy to wor,: around or repair (7:200 . In dition, t-tee are
targets supporting the strategic int_,stri al -attac , ,
Sinstallations will disrupt main raiIyards in i-g the YJraine q t-e -=--
industrial area and the Trans-Siterian railroad

%°-.



Special Note on Logistics Volume Estimates: The important variables in
the transportaticn networ are significantly influenced by the volume of
wartime traffic the system is expected to provide the fronts. For a system
that moves 00 million tons annually in peacetime, the need for !2-20 million
more (including stockpile replenishment) in wartime may appear to e an
insignificant increase. However, mcst- of the experience in large s-a-e
transfers of material is on other lines outside the Belorusslan and Baltic
areas (47:744-147). F'lus these routes hancle high volume mater(aiE coa! ar
ore) which are substantially different from military cargoes such aM ainTunition
and spare equipment. In addition, as previously noted, the few nign capacity

electric rail links serving the strategic stockpiles of the TVD also
have to provide transport for strategic reserves and repiacements.

Estimating the increased daily requirement to move and Lnl'ad Cars IS a
More illustrative metnod to show the :eve: of icgist-,cs compjei:.i _no e.t-:-
on both sides of the transloading zones. A supply flCw into T'-.,, -
and Czecrosl ovak:izk of approx' , matel y 150,C ( _-0 per d y1 ;M ,"-r ' " er

replenishment is consistent with estimates of botn TYD rese'ves, a_

ofen sive rates cf use for first ec-elon 'rorts 'C1':7=. r-- -)r '

tne ratio of liquid POL to si cargo lie ammunitcn ano q'i--
tales more space per ton , )(1( to 750) rr= are neeceC to _ar'y nO
-onnage.

In more concise terms, that's 120 to l5C] trains :rz.-'eling i. -
N.: each day, with an equal numoer returning via a parallel tr c -n --

the 700 trains, other cars are needec to sustair a complEte (ai1 E e
Considering the time spent in lcaoing/unloading operat-c:7ns, the
delays in the transloading areas, and the distance travelec or 'e
second echelon areas (..e., the militari equivalent of turnarcunc :',

total fleet would approaron fi,e times the cail, requirement, ,-r
'CJ-72 thousanc cars on the European standar , gaucge '.ne. _- . .
USS ' oroad '_g side wouid he equl bor grea-er depe trea. : -=
reserve -rces ard the level of western Tilite'> ci-:- .
-epienisnnenr, Overall, the cviets may neer. ' ,'Q cars ceciocac - .

area effort

If the USSR is unn:ncered, and the w -n "s sn _ ins pree -

most estimates pro'ect the Soviet Unicn can na tit -

,'1L!Tme (7101) . owever tnere aT, _ n, '- _ -. -a n

European site because the Folish ss,,em .-n reac/ sn -o rt o
meet its' own peacetime -equirement-.

b. Alternative Trans o-t' _  e'ns..naiys!s snoi= .. -z

transport in the USSR. nae some serious seasonal 'ariticn 'n -r, --

sohe :nherent flaw which makes them at _est seconda-y war sn n -'

I) Road Transpo-tat.on. Roa:s ?-- the principal snort na:'4 L y: eT - 7

UJSSR. rucks deliver over 80% o all gooas, but tne av.eraqe cistance tra'e.s:
has been less that 20 -n for the last :S years (7e:E,:)i The e_ -ov

produce 70(.000 trucks each year (150,000 at one plant' ano -e p"acirg g-es:e-
emphasis on road alternatives (47:a7). However, in the worlc's large = n..-n
the quantity of gooc roards i very low. There are les- ts - ,,. ,

paved roid i n c rnpa r ,son t o t m illion ~in r) e S z~
hignways still precludes deelop-en of any comparab"e s tats i-7outr

d equivalent to American long-naul truc :nrg.

i.*5
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Even though the Belorussian and Ukraine (Carpathian military district)
areas have the highest density of 2-lane hard surface roads (94:31: 47:300), a
critical vulnerability of the system is the low weight capacity of the bridges
(8:25). This deficiency is compounded by the small number of lateral hignway
connections across the Pripyat marshes, and the few (10) major highway crossirg
areas from USSR to eastern Europe (47:300)). In addition, the spring and
autumn rains traditionally discourage use of any non-improved sur4Ace roac tor
heavy military traffic (98:74). Using the secondary roads, cuts militery
traffic speed by 75-45%, raises fuel consumption 20-10%. and increases
maintenance 40-50% (76:96). Disruption of the railroads could ado an
additional burden to these few paved highways. ln the future, destruction o
significant highway bridges with precision ordnance could force diversicn of

engineer assets to sustain movement and resupply.

2) Airlift (2-12 targets). Soviet military transport- aviation
consists of 585 (40:70) short and long range aircraft which can be su 'p emer: e
by 200 additional transports and 1200 passenger aircraft from erflc

If all the Aeroflot transports and 757. of the entire VTA novec ca g"
Pact countries, their total lift would be only 19, 00)0 measuremen:t
mission (40:99). Three missions eacn day might provide 5% n

z 
h s

logistics requi-red, but the bulk nature of FOIL and ammuni:ion pre
efficient air transport. In aodition , the air logistic port h an:ir cr, c ss,
are important bottlenecks in tnis system (6:56). Leningrac and 'Pi, n.
largest Aeroflot facilities to provice support to VTA (47:4.:' -.ew: c, :e

regional airports at Riga and Minsk could oe used by AN-12 CUE: -_ransports as
could B other regional civil airfields :n the western .Iliary r:s r ct

(47:408). Exten'sive Aeroflot use would be limited by the hanoin an.7 ramp
loading capacities (95:712). In the absence of specific aircraft coctrer'-r=
and evidence of civil reserve air operating locations, tne reccmmence- " ain-:s

are confined to these government fielos in the European _ -- % .. n:, ta--
transport fields should be from classified sources.

.,3) Sealift (7-16 targets): The Soviets have .r.esteo signg rnr -c
acquire the most modern sealift technology in orcer -D ITa tL. ir a

competitive on the profitable Atlantic and -acific commercia: rnti
Most of their new ships are specialized vesse.s liks container -

oniroll-oif (RO-RO), and LASH (barge) carriers (5i: ; _
designed to acquire hard currency, the flee* aiso posse 're -,-
lift capability if the snips can oe gather-eo into home por -

tne key ports of RostocV in East Germany ard S-czec' n
tied to critical land transport nets and ie t ee ,r -.
106:--). At the same time Gdansk and Gdynia in Pcianc are ony -

from the important Soviet ports of Kalingrad ana lai'-ca.
operates three 100-car train ferries to Rostoc): daily itne eqi =- -
of the wartime forward requirement) (51:7-22).

There are seven principal USSR ports on the Ealtic (4t:71, t't t -u -

functions vary significantly. For example, Ventspiis is tre termni-s t-

Siberian oil pipeline (112:--), while Leningrad is recogrlcad cr -et

shipbuilding and commercial activity (47:718). At the same time, :epapa
Riga are the primary centers for container nandling, tre newest a- hastes:
growing sector of maritime transport (89:75). The voiume arc _,

advantages of rail and sea containers were readily i-crpratec"
transport economy (51:317; 78:.20).
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Containers are a new factor in Soviet military operation,. While tine the
heavy containers prevent pilferage in peacetime, a major civilian problem
(51:322), they also deflect all but the most substantial bomb fragments dUrinq
a war. Major container facilities are characterized by their depenoenre on cn,
or two very heavy cranes for loading operations, speedy cargo transfer, C-nd S-
almost mandatory requirement for automated inventori control to Veep tracK o
storage areas that generally ex ceed dozens of acres and thousands ofs:m
container (89:311). These two vulnerable points are best strucY. with prec'25:or
ordnance, but multiple accurate weapons deliveries can also Cause significant
disruption.

On the other hand, the traditional port lFacilities of tne USSR, are
notoriously Slow in unloading and processing cargo (6:2. in ddtn.the
Baltic ports are further limited by ice :n the winter. The a'nVent ,oco
freezing weather +or solid secondary roads is tie megirning o.'rr ae
maritime support. Likewise the "warmer" ports of th e BlaC:L Seeare .a;e
winter weather constraints. The nine principal ports generally co oenr -
shipbuilding and the transfer of bul: carges ht e -ore a;n-d oil ' 4
However, their facilities are large, comple,'. and coulaJ sLpport t -e 1c
needs of the Southwest TVD against NATO's sou-thern 41en,.

Just as Allied sea transports prcv~de mass,,ve NA-C -e2et
volume, Pact sealift has the largest capacity to br'nS 'JSSE; -eqe -7

logistics to the front area. Handling these cargos is tne zIg-SS:
o4 Current Soviet facilities. Soviet pcrts grew Zt)% from Il-5 to 5 *
the demand for processing cargo grew 80%/ (51:.-.26). Therefore, deper7cil r:7
season of the atalthe primary targets are the P;Bltic ports,.
sea ports struck' as secondary targets.

* 4) inland Waterways.' Even wi th large scal e go vernment :nc- - ea -e
Soviets cannot, get their plant managers to ship -argo oi -ivier 3r., za-.
14). The system is too seasonal (93:2F-8). 44"en _61e wat.er- asn'tto
high, or ice, the deliveries are hap-Iazard and too sio; r a

critical than pulpwood (79:18). Loc b:S and UMp sT-a t o n s a r - *o o, r-
targets but should not be selected Until there z 1 ea- evi isr-7o t --

* military logistic net is using spec1ii iacilities.

5) Pipelines. Natural gas and crude o-! p ip:- ,
significant non-rail sector of the transportation e~c 1
and 56-inch lines bring S.ioerian fuel fo m tlie Tyumen f.elco_ ;~nc
oil from Karagarda to the industries, pewee plarts ana W-
the western Soviet Union (112:-- More .mportantly, tne -a-- ea
countries are becoming increasingly dependent on J5Fnatrae gas

-:Consumer and indUstrial needs. All1 Warsaw Pact conrtries o -e-
75-937% of their imported fuels from the Soviet Union. 'ese mp r _s
207. (Poland) to 75%. (Bulgaria) of each countries total energy needs l.oe.

The gas pipeline net resembles an 'H'. On one side gas lIcvs in:n. ~
Ukraine through Kiev to Uzhgorod (the same location of thie Mir powe- li-4 to
the Pact allies) and then to central Europe. On the other side.. t!he 'ire runs-
north of Moscow thru Minsk to Poland. There are only two crosslin' in this

*system, the first near the Polish border, and the nex t fro-m Drams to 1:-e
Moscow area (47:127). Crude oil distribution is even more siinpli-Fied andj
vulnerable. A single pipeline runs f~om. I:uybyshev to Brans : an t H _I 1:t--
one branch to the terminal at Ventspils! the other tlhrough the 'Iczyr ref:inery
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to both Brest (Poland) and Lvov (Hungary) (112:--).

These energy lifelines were built principally from imported West European
pipe because Russian pipe is too flawed (100:404; 51:208) and are mostly
powered by imported compressor stations (106:70). Russian maintenance keeps
only about 50% of any pumps at these facilit:es in work:ng order at any cne
time (64:78). Nevertheless, the Soviets continue to place great emprasls on
pipeline branch expansion to further reduce railroad trans4er of ccal an, to
overcome the inability to move electricity into the EUropean InOUSt1a Ara
from Siberia. Alongside the primary pipelines, as many as four aCditional
lines may parallel the first to provide large volumes of fuel to i:ey areas
(46:177). While these pipelines are a crucial link in the Soviet industrial
"web", the natural internal strength of the system (sustaining cpert:r7g
pressures in excess of I100 psi) (47:178) requires the accuracy o -C '=_

munitions (PGMs) for high confidence attac :s. As soon as multiple FPr's ne

carried on conventional strategic aircraft, three to five pumpsTa::ons :_OZce-
along each major route and at vital junction points snould De aacec -:D :-e
primary target list. The extended use of foreign materials and tn ,
maintenance record on these important fuel transport systemi -
damaged stations and pipelines will not easily be replaced Zun; a -,

conflict.

Primary Industry (76-56 targets). F.a1cing basic ir.c sties
steel and oil refining ahead of war production and fi.nai assemL- -i

strategically valid for the same two reasons that the Germans cons:_
:n World War I1: target system concentration and cost of rep!e-ee ,
109),. In the short war scenario, whether steel mills or tani iactor-.es e
first targets struck, there is" l ittle cnarce that treir disr -
significantly af'ect the tactical situvation. insteA-d, re: - t ?ee"
offers the opportunity to degrade a variety of other featorv's c
the long term effect ripples through the economic s!s-_em ,-til-
recovers. In addition, restoring large comp-e; vnits !ie ' ,
take substantially longer than repairing an assemoiy I--e-i_ s
principal components may simply be temporarily oiverte. else-,e _.
construct: on.

a. General. Two previously targeted turcmmen - F.' -- -Lc-

t-ansport will also start the erosion cf ie :ncsta! O;se. ..
case for the attacking force, the largest a ost imcc:tn-t ,
industrial facilities have raw materials sto-,-:p:ies :nc t-eei cwn -we'-
(as part of the 14% independent )eat and power insrei i at!oe
facilities must be directly attack.ed to reduce their effectiveness. 7- n -

of targets to strit:e should represent either 5-) or 7 0% of nationai -aac}.
in an industrial economy, the loss o 70% capacity in one .rdustrv redcL!_e_= its
contribution to the level of severe austerity. At the same time, the syse is
economically non-productive if 50% is destroyed (49:6).

o. Vulneraoilities. Both the oil and steel industries concsr, rcte
production in a few key facilities which are urtner grouped intc a- ew
regions. In the future, there will be even further concentration bac_ int_ tt .e
populated western USSR because its now cheaper to ship the energy i-tc the
plant than it is to ship both the raw materials and the f+rishec rrodccs c-ver
long distances into Siberia or Central Asia <47:210).

The basic industries produce tl-eir material ny a series c4 steps. The r_=aq
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materials are turned in intermediate products like pig iron which are the

passed to the final production process such as the steel furnaces. The output
materials can then either be shipped elsewhere or transformed on site intc
finished products in rolling and blooming mills. Thus, the entire facil.ty
does not have to be leveled to terminate the primary function. The USSBS
estimated that a fractional coverage of S-ZO'. is generally enough to sut dwn
these plants (74:91).

c. Oil Refineries (20-30 targets). The oil industry is concen-raec in
41 refineries which can process 94% (or 567 million tons) of Soviet crude oil
production (70:180; 112:--). Overall, 20 of the 26 largest facilities, and i.
af 15 smaller plants are within range. Approximately 72%. of Soviet refining
capacity can be covered by attacks on these ,J) targets. AlthougF oS t 0 1i
refineries are large and complex targets, the smaller centre! calaiytic
cracking area is the critical element. Eliminating the ability to ecucs _-? ce
oil into its components eliminates the function of the refinery.

d. Iron and Steel (16-26 targets). in 19S1, 26 large plan's wi-h 1
tons or greater output produced 90% o' the USSR's 149 mii - -4 -

"70:96). Nine of the 15 very largest Soviet Iron anc S' s- S _
western USSR. With the exception of Cherepovets and Lipete&, A3 tmesea
facilities are further concentrated in the Donbass 1 12:- - 7: .
Ukranian plants like Krivoy Rog and the two Znaoanov plan-s
Magnitogorsk in achieving the highest annual producticn. The mills are
elements of the Soviet economy and represent a vital investment c4 -ot -

and capital. "A large iron and steel mill takes 7 to 10 years to -rir -
full production and should employ 20,000 people. This consumes tne wn i--

6f - a town of 100,00. . . Magnitogorsk [the old cornerstc-e 0; t-e.
industry] employs 70,000" (47:207).

In addition there are other critical elements in rhiq , r---
the iron and steel mills in the Ukraine, the Volga, a nr th '- -
areas depend on a single coke production facility at 9 rvoy Sr -

ovens has 50% of the national production; 10 times the v =_E:-
facility (100:493). Equally important is the ZaporoZn'ie m r.. -- -I

facility which supplies the entire region with tnis crit-c_- -

element (94:Ch 9).

The primary set of 1b targets cons.sts 0+ t4 se t7 . --

large iron and steel mills and ;i*'e smcller m,t:-mi!>tr tc -
The secondary targets add tle remaining I0 pian- -.ithir the me wr
only steel (47:208; 112:--; 70:Ch 7). These secorcary t-rge' rs --

value because they are more dependent on the trAnsportation net'4-o-': 7 2 T
the pig iron to the factory. Overall, attack.s on these targets wii-
of iron and steel facilities.

Furthermore, there is a synergism to the strategic o-;en _ --

accentuates confusion and further decreases enemy effect:iveness. 'nce .:T1,
initiates air attacks, the threat of air raid is almost equally as efpect!,-e as
the actual devastation. German records indicate that for 194 and 19Ji a:
least 20-25% of lost steel ingot production resulted from air raid alerts W-ic-
were not followed by an attack (715:78).

4. Secondary Industry (179-217 targets). Once the tasic ind'stres.
transportation, and power networ'-s are struck, the attac car, e pard i-r
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additional high value facilities. These incustries mostly show the same heavy
concentration in the western USSR as the basic facilities (47:221) becaute tne',
are located as close as possible to the source of raw materials i.e., -he
refinery or steel mill). For example 96% of oiesel locomotives are pro:_,ceo =o
the Voroshilovgrad plant and most electric engines are manufacturec at tne

Novocherkassk facility (70:204). Both are located close to the Donbass stee'
mills. Other industries, like electric motors ano machine too! manu _ct'ri. ,
are dispersed throughout the target search area. In general, t6e selectee
facilities are of high value ana also produce repair or replacement :coponer-.
for the recovery effort. At the same time, degradation of the petrochemica
and heavy equipment sectors has an additional impact on other economi: s-crr'-r

like the construction industry and co-located armaments proouction facilities.

*, Overall, the secondary incustry targets represent the e-pansior, o r

attach into more complex and interlock.ig economic sectors. Once aga
successful power and transportation attacks of4er an opportL, nity tn ceg-acs
tnese systems before directly attac ing trem. For example, tie "oss c4 -c7. _ -

would be dramatic since 97% of all industrial machines are eiectr~i-iet S>i
Additionally, the Gorkiy automotive assembtl plant is a clee- e:,a-o" c_
transportation dependence as it r~ceives ccmponents from :5 d.fere-:-
up to 1460 km distant (47:217). For the secondary indLstri- e. t q - z

Table I shows the percentage of the national siste whicr, 7-A te

TARGETS
* INDUSTRY , SENDA V r,--,

PRIORITY ONE

1. POWER PRODUCI ON 50

2. TRANSF'PRTAT ION 7C
PRIMARY NDL'STRIES

Iron & Steel Production (6.)) 16"
Oil Refining t7(.) 211-

PRIORITY TWO
4A. SECONiDARY INC!ST RIES

-eavy Equipment Prod-uction f "7',-
Railroad Equipment Repair '57%)

Petrochemicals (69%)

PRIORITY THREE
4B. SECONDARY INDUSTRIES

Power Machinery Equipment 71,%) 42
Electrical Equipment (66%) 10
Cement Production (54*%) 20 5
Machine Tools Equipment (74.) :5
Motor Vehicle

Production (847.) 16

TOTALS 5 1:5 LS,

TABLE I. TARGET RECOMMENDA7iONS
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Therefore, the finar proposed target structure for the initial missions
into the USSR is shown as Table I. The size of the list permits ilexibility in
selecting the attack sequence within each system to optimize operal-ional
considerations like deception and surprise. The complete power systen aroLild

be the first priority along with primary transportation ant ind sr',. The

second attack priority should complete the nasic industry targets a.nd e;:pand
the attack into additional high value areas. The final stage of tne cam7aign
would center on recovery and reconstitution industries.

FORCE EMPLOYMENT

Even though NATO's goal is to deter aggression, the strategic Zo'rces mvsr
be able to carry out tne campaign if that deterrence fails. Three esse -iai
concepts limit the ef'ects of strategic conventional bombardment: ini'IvL',.
aircraft target lethality, enemy recuperabil,ty, and bomber survi'
Force emp! oyment evaluates the general sortie reqLirements to "no:.u" the
target$ developed in this target analysi s and pr__, tects tc- MI s -i o
requirements based cn a range of attrition ;orezasts.

The relatively small and finite number of bombers and tha nLlt_- i:io-
dollar cost of ;ielding new systems leo the noted aut-or Le man S. Al C
close his 1981 History of Strategic Bomninq with the pronection tnat . . 7e

future of the Strategic bomber is uncertain. What is cerair, :s -,7:: m-Mrs

will not be another war lie World War !I. The great bomber armcd_ _ Nil-
go forth by the hundreds and thousancs to stri -e strateic cs i :
Critics of strategic bombing may see a lac' of numbers as equalling --

.capability. While the return of the conventional st-ra-ec c bomne- . ...-
provide the same quantity of aircraft, it can provide e quiva.er -  _ ea-- c V. -t ...
in bringing destruction to an enemy.

The goal of any air attac< is to render the target s s E
Hcwever, total devastation usually requires an e, rerel
sorties. The industrial carnage evaluations gath-red .o t ;,19
Bombing survey snow that significant capabilities are yenei -.

.U0%. of the contents of a factory are destroyed (4:f)l. rjen
damage to the contents was usually achieved ,,:-er tie " e:- -

building had 40% visibie structural damage 74:02 ,--
as the criterion for successful degradatiom, rhe aCtu=I cara------------------
general purpose weapcns reveals a signi icrt V1ir-e -

strategic bombers.

Overall, Table Ii (Appendi. A) indicates : E-52 eq,_, - - _

of about 20 B-17s across a spectrum of target d.imersiors. T --, -s
150 B-52s represents approximately the same comoat cower -s .
aircraft in Eighth Air Force and Fifteenth Air Force in . sLZst5=<-5
increase in effectiveness is the product of improved accurac., er ea."
payload. Based on increased survivability, Gen Vansell esima-es
greater relative power for the B-I/B-2 (a ratio o* 12:! (1 5: *

For the identified targets, each power station needs _,st two __ ,ze - .
eliminate the average transformer yard and provide much more t'-n _le
collateral damage cited by the USSBS as -equiring -iU months to e -

the same time, the wide variations in overall rail . ns icsr z.'-
dimensions can be standardized by focusing the attac' on the I _
components. Then, as a planning 4 ctor, an average sortie -Tc-1 j-n

-.  
I
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installation permits force projection with the necessary variation in the
actual attack to account for the oversize and small facilities. For 40
coverage, six bomber sorties can attack the most vital 1000 by 4000 foot
section of any industrial or rail facility. This attack would cove- aout l..b
million square feet of the installation with significant blast effects. Thei-
direct damage would be further increased by post-attac : fires wnch are wartime
industry's biggest threat (10.:34).

As indfcated by several of the previous target examples,. many Soviet
facilities are exceptionally large (to the point of being the largest in t -,e
world) (51:--; 47:--). Covering these gigantic factories and mills demands
more than six B-52 sorties. So, these targets are primary candidates for the
extended coverage produced by the 84 weapons of the B-1. In tota_, the
priority one targets need about 600 sorties for complete -overae,
will cover the entire 712 primary and secondary tar-et set. e-
attack requires another 800 sorties for the last 1- targets.

After the initial attack, one of the most intense c'asea:eE :
"willpower" is that of the stri-:9 planner working againt=_ the -3oil'
of the repair crew. in the past, only persistence _n eith-' -

success. As one veteran of ioean interdi ctinon i;pd, t-
tenacity on the part of the enemy have proven d-1;icut to 2t : -
industries where damage is common, as wit7 railroad trac,:;e, ' . .-

apability of a good mechanized repair team is an impr-
prioritizing targets. For example, the ailitty of a Soviet , to
re-ballast two miles of track in Iess than rie hou rs (T3:51 - - -- -
wasteful and unattractive_. On th other hand, the scarce e:p_-ztse -:-
recuperation equipment can become important targets to degrace e-e-, -
More i-mportantly, the complexity of the damaged target systen cai W- -
disadvantage of the recovery force (2:50).

The initial goal of a strategic air campaign must be to :S_ -

offensive 11:e LINEBACLhER II wnich presents the ' 2t - -E

facilities than he is prepared to recover. In fact t-e Oecisi.: --

invest resources and repair a given fa,-lity is • o4ten 3 _r,. - -
enemy's perceived damage to the whole sjstem (4 : 7 . _-

capacity for recovery is a product of their 4orlc War "e -3 - --

construction performance, ccmbined with the _-L -Uow r[- -
each installation achieved in actual comnat. H .-

of information concerning the capcit, o any p-ne . .-- m

mut iole dive-se instal lations Sinultareosl , ,'._ a a=--; get: - - ---
The only data available is for single faciIities E E - -

information on entire nations (i.e., pcst war Jasan, Germany _-

Table Ill (Appendix A) provides estimates of constrctic- 0 i
facilities in critical industries based on data used o ' Li
authorities. Three factors suggest that these US est'nates r;E
months to almost 7 years) would be optimistic for tne uSCF. ci-st, c 7* .: e
has to be removed from the site, and past Soviet experience 4it_,'- Tae -

competing economic demands indicates slow construCt*1on Pe tcrmarc -, 7-L
western averages. Second, the-e are hidden del.3ys lie indiv>ua c e
time items which compound the reco-ery caeeulatin. = e -  

T

[sicI e.perience in refinery repair indcate t 1at press ".eszel e
were the most difficult to cbtain. cressure .essels -te 1-pn'
industry are cutst.om built items" (S:66-b .. Thlr!, e,.e w h w-- -

%'
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repaired, the Soviet steel mills and power plants experience shows that
significant additional delays occur wren bringing the facility back on line.
Overall, Table III illustrates just how long major recovery e forts car; take to
rebuild a single factory not an entire system. Hence when faced ;uith a
credible strategic NATO offensive, the Soviet leaders would ,sve to weigh t-e,?
advantages of a two-three week NATO war against the average two -.c f+ve year
homeland recuperation. In addition, the total loss of major inatll=tions liL~
nuclear power station and hydro facilities and steel mills could taL:e 16-20
years to restore.

The timing of the strategic attack is critical and should happen as eari/
as possible in the war to compound the recovery problem. The rapid success
achieved by both the Germans and British in developing simple. cheap, anc
relatively effective cinder block and sandbag blast walls (to protect macv-.ner.,
in factories and power plant generators 1()170-. 1  a ma...or... ..
supporting early attacks on the priority one and two targets. 1 e Sts e~ S
widely regarded in the industrial community as hopeless , -reaLcra _s,
could copy the German protective measures. Seieral engineers engage:: ir _:int

ventures commented how e-ficiently the system coulc mcoc, l Ze asses D
and wcrkers to solve a problem wierI labor shortage was tne Ley (,:=o-=

!n adoition, to maximize the enemy's perceivec i.pa t o' TJ--
on offensive operations, the air attac: shoulo syn-hrcnlze wi:
ground campaign Attacking while the Soviets are on the ofenee ac --

volumes of supplies. Far East Air Forces in Vorea reportec, "-he -t-e -_
an interdiction campaign is when the ground situation is l'ic. tL e r-, -
intense, and the enemy's logistic needs the greatest" (19:27,. -his.
reinforced by other analysts who concluded, "the opening pnase ct t -

should utilize surprise and be as massive as possitle. . . a slo. '
prove more disastrous than no campaign at a" ,.. . r. -:_: r se .ea - "

view of how to fight the Soviet Union is prcvided t, orie z; ..-.
s trategists, Col V. Yet. Sav'im,. onl' y a ,ec-,S:,e i+emi -
* high tempo and to a great depth is de_.at of r . e

R.s in a conventional war is a reiat: ve teen. Casualt t &5 w :,
but the quantity 1s uncertain. "Survivability a.og the viarsm- J -- =- - "-
the Ley to a stccessful interdiction campaign" ,. . 5t , .-
deliver critical stri-es at greet !e th eariy ir te co -
*orce surv ''_ long enough to sustain *he .Itta - 0. ,r" .e'- -

.I_ s 'ort-war concept The air cefense in the SS9k - .
contrasts suggesi;-g that the manned penet--Lt: r. a -.- e7,P
effect.ve weapon system if prcperl/ .... .or sTl f-prt'. i , _._
nand, th-e USSR, defends a huge land area with 225P1 E- S I-o -E
the latest ;Ourth generation look-down snoct-down aircra- out c..-:t- aP
of the oldest aircraft in the inventory. The surface to ai- missie s.'ste_:,
encompassing almost 90oo fixed SAM sites, have the latest SA- ,: zor tci'
defense, and still continue to operate the old A-2 i, some areAs. ,'-:e the
active duty defense forces of 4OO,(0o0 are augmented oy o,,er 6K,,.' rese-ve. i.
a crisis, the budget doesn't match the dedication o- manpower. e- _r e--er.e
forces operate on a constrained budget that is half the size of the S-.Iet A:r
Force Rnd smaller than any other force e'cept Strategic Socet units It,:%'O-;
4(':Ch 7-5; 51:Ch 6). in short, the Soviets cannot affort tco e i- all p-e=
at once, and they have vulnerabilities that can 'e e 'oitae, y s: s. Cr':
unpredictability. For e:!a mpie, the ELuropen SecLriti - d' ;r c-

defense reported "Pact air defenses. are i: e t er_-s to I~- -Z,-



aircraft flying low and fast." (12:181)

Estimating the impact these forces could have in a conventional conflict
is a risky business especially when "the determination of (detec-on an,
probabilities) are themselves largely based on assumptions" : The lessor,
of real wars is that offensive aircraft usually survive much mcre efecti ,eli
that the estimates prolect: "real wars continue to contuse the issue 4.-h rea:
loss rates considerably less that those tneoreticai predicted" (LI:1E). Ai-
Vice Marshall Walker found a constant 1%. attrition in loss rates fsr wor'd Jar
I, Korea, and the 1977 Mid-East war (with Vietnam ten times less) i'l:ll '.
He further concluded that rates approaching 10% significantly degraced the !o5g
term capability of a tactical force (41:120). Figures 4 and 5 (Appendi- a,
present the 15 mission cumulative sortie outlook for strategic k9ross ,sir'
and 10"/. projected attrition. Eyen at 107% the B-52G's can cover t'ne : -c.:t/
targets in six missions.

Based on the finite numoers of available B-52 airrares, - r
be historically accurate but overly optimist:c to use as a1 pian7 n;_4
Therefore, as a more "realistic" e•ample, Pgure t aepuz c:
within a variety of strategic conventional and dual-rCle
possibilities. These computations prclect sCrties ast o 4%ttri:-

for the B-521cE-111, and a 27. rate for tne ac',, _ r m I e
operationally ready rate for the first 1 missicns ,. or - - - . -
provides an estimate for an air defense enviro-irnen- c :. tles .-_r?- -
than Vietnam. )t this rate, the 150 aircratt orce is e .
primary air campaign targets with additional sorties a-aiace i ':- 'e2 -
support and a deep offensive air campaign. Adding al-rc!e a-::f±_ *,: --
down portions of the nuclear warplan commitment, tut oe t-e o;mr_-,.-
cover both the primary and secondary targets at lea once i -

missi ons.

In either case, to reduce the uncertainty ar r-.s se,_ ; Kr,:
protection measures are needed for -,:n-nuclear renetqtior c4 : e S. :

The first requirement is active defere. in nigh tencsti _ar-e _ - -E

Ui raine, the bombers can provide treir o,n ,_'tai e onm ,, -

scale attaclks to saturate and ,-on-use the ce4erse. - cter-
gr.oups o aircraft will face the de;ensive et
circumstances, the passive ECI1 orctectisr nees -c, .. ;I..... z-

aggressive active counter measures e A, -2 1- A.
to supress SA' sites, and long range ai -:c- i m,,___ ea - -

tne +ourth generation fighter atvantage. _-'i.s" ? :ssiie wi --
warheads could be fired aheac r. . .h fe crCe t - 1 

.... rr- :-;. -=: C ,'-P

sites. Arming the bombers for self- ef~ense is not a new .:cret. 'c: r-
College studies as early as 1q51 callec Qr self defense "nt:-r ioa :
and exftolled the virtues of taking the large bomneo down tc io ee - -

'or survivability (7:61).

At the same time plans to create a new family of long -a7,ne rec_!=o.
stand-off weapons provide the opportunity to remain outside the threat area an:

still disrupt vital facilities. Within their own intense oe~ens:'.e envi.:?r-er:
the European Security Study concluded, "-he developnent of stanc--.--cei-e-y
capabilities deserves high pricrity" t2:121). The -%!ltiole t -_
of stand-off weaponry will furth-er :'-crease sur-ial b,' addfin tc ths dser-ie
systems Confusion. Su Ch precisio weaponry 1il also permit 'He
target atta.s to more completely disrupt the Soviet ecc. n v _ tn- mi iter,,

2'



resupply effort. Furthermore the cruise missile could also be used to attack
soft targets like rail yard recovery and repair crews during daylight hours to
sustain 24-hour pressure on tne enemy.

Finally, when the aircraft escape Soviet air space, te 5e Oit f t'-.e

actions may well provoke extensive counterattac'Ks o tor.ard oper a : g
locations. While the aircraft are at their most vulnerablP mcmen Is , the
refueling and rearming process, extended air base defense, passi-e protetl.e
measures and additional fighter support will be required fro N ,_ to ,iiniMize

the ground threat to the B-52s.

In summary, the force employment considerations Support tne crigi-_7
concept of complementing current NATO tactical airpower employmer- p>o-:~,
with a strategic aerospace offensive and deep interdiction carpaign. 7.e

* source literature provides a consistent pict're C+ So,-t -,-'_-
vulnerability in critical Industries li:e steel, zil, pc-srI rail = _-
-orce can attack the most important parzs of tes e s -iE'.st w'--s
anticipated duration of a fast movxing Eropean war, even - aircrL a .-.....
significantly e~ceeds historical loss rates. The presert pia- to .c ze
bombers to convenitional operations w _, additiorai iual le -
a crisis, 15 missions produce sufficient sorties to cove .-
targets. The spacing oetween each of the 15 mis s is le 2 .-
variable. Significantly shortening the cycle beween fl: ,

preparation for the ne:t rrissicn. in the Wo-ld W ar
keeping the long range pressure on the enemy eventually lea-:r t' man , ea._-
aircraft with two crews.

In conclusion, the strategic aerospace offensive and .
attack can destroy important targets located beyond tne rA-r , .
airpower. The NATO theater commander should empioy tong range neCF e 7 -

forces in these deep areas where no other ai-cra;t can proice. .
attacks. The B-52 and other strategic aircraft of i L-- e -

alternative for more effective deterrence in the ELtrc Te _.-

must consider the costs of replacing high value r s E- -,

borders. This campaign will start to limit enem, :ptions a E
battlefield as possible, and fcrce resources to be t vert-ec - -

defense. The proposed attacts on the most cost!, Ee.-er - c

industrial base and logistics netwcr- direc, -Inl... _

war and place essential sectors of their economy at is. e
attacks and the conditions for increasin. aircra+t Lrv:'-'ai arm E5'-E-_ -

ennancing force effectiveness. Tr. e paralel Ietween hs_ So.; v'--.-

the systems cnosen oy Gen Hansell for tne attac on 6er, a--y are c

because the vital elements of an inoustra: economy remain zair-t

Overall, the strategic aerospace offensi 1e no deep interoc-icn :a '-a -c
maximizes the value of the long range bomber in extending tne ...' . -o:- a.
battlefield and partially redresses the conventional force :mroalar _e w-i
threatens peace. As Secretary Weinberger forecast, "Notning couif. =n .._n --
the prospects for peace as Soviet acceptance of tne pr opositicn that t_
achieve no significant exploitable military advantage over us" (44:SO'.
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POTENT I AL
TARGET DIMENSION AREA DAMAGED B-17 B-52 B-/B-2

(FT) (SO FT)

TRANSFORMERS 500 X 500 49

RAILROAD
YARD 500 X 3000 600,000 152 5

1000 X :000 11 ,200 000 16 9 8
1000 X 5000 2,000,000 257 13

INDUSTRIAL 800 X 2000 640,.000 63 7

FACILITY 1000 X ')0 1.: c.000 82

1000 X 500:) 2, ) , .0 . 1 ,7 7
2000 X 50w:0 4, 0C.), 000 182 17,

2000o X 8000 6, ( )00(. C)0C 277 19
40)0 X 12000 19,00,:) 678 5: 34

TABLE II. SORTIES REQUIRED FOR 40% FRACTIONAL COVERAGE OF T$3ET

(UNCLASSIFIED Sources: Bomb effectiveness-34:--; 35:--; 13:--; E? -c-17 ti:-
15:--; 7:--; 2:--; CEP data -74:--; 5:-, 15:--)

MONTHS OF
PLANNING AND COtST, iCT!'ON

INDUSTRY LARGE 'LAFT S'IALL
BLAST FURNACES & STEEL MILLS 31.5
PETROLEUM REF*.AING 31. 11.5
ALUMINUM ROLLING-- 14

STEAM ENGINES AND TUFBINES 27
INTERNAL COMBUSTION ENGINES 2 !5

INDUSTRIAL ORGANIC CHEMICALS 31.5 17
ALKALIES AND CHLORINE -1.5 22

TRANSFORMERS 24.5 12
ELECTRIC MOTORS, GENERATORS 21 12
ELECTRIC MEASURING INSTRUMENTS 15 8

ELECTRIC INDUSTRIAL CONTROLS 20
SULFURIC ACID 17 8

TABLE III. ESTIMATES OF INDUSTRIAL CONSTRUCTION. (49:--)
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